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RADIO TRANSMITTER AND TRANSMISSION 
POWER ADJUSTMENT METHOD, AND 
RECORDING MEDIUM STORED WITH 

PROGRAM FOR IMPLEMENTING METHOD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a radio transmitter 
such as portable terminal equipment and the like having a 
plurality of transmission modes, and its transmission poWer 
adjustment technology. Particularly, the present invention 
relates to a radio transmitter and its transmission poWer 
adjustment technology Which quickly reduce a relative 
transmission poWer error among respective transmission 
modes,. 

[0003] 2. Description of the Related Art 

[0004] Conventional portable radio terminal equipment 
such as a portable telephone device and the like ?xes its 
transmission mode during a telephone communication, and 
employs, in a feW cases, a plurality of transmission modes 
While sWitching the transmission modes. 

[0005] HoWever, a high speed data rate communication 
such as High Speed DoWnlink Packet Access (HSDPA) 
system as a high speed transmission system in the portable 
telephone system has made an appearance. The HSDPA 
system employs multi-code for multiplexing a plurality of 
codes in one channel. 

[0006] The HSDPA system changes a combination of a 
modulation system or an error correcting system. That is, the 
HSDPA system, When radio Wave propagation condition is 
poor, employs a combination of a loW speed Quadrature 
Phase Shift Keying (QPSK) modulation system and a loW 
speed coding system With high error correction capability. 
While When the radio Wave propagation condition is good, 
the HSDPA system employs a combination of a high speed 
16 Quadrature Amplitude Modulation (16QAM) system and 
a high speed coding system With loW error correction 
capability. Thus, the HSDPA system employs a plurality of 
codes With codes multiplexed into one channel by changing 
combinations of the modulation system and the error cor 
rection coding system according to the radio Wave propa 
gation condition. 

[0007] In the case of the multi-code system, characteristics 
of the transmission signal vary caused by signal conditions 
such as the number of multiplexing, the modulation system 
or the like. Consequently, in order to employ a different 
transmission mode in accordance With the signal conditions, 
the multi-code system necessitates transmission poWer con 
trol according to the transmission mode. 

[0008] At the time of high speed transmission, in the case 
that, for instance, sent is the signal With high transmission 
speed by using the multi-code system, the peak factor of the 
transmission signal becomes large, a distortion component 
of the ampli?er output of the radio circuit becomes large, 
and the signal quality deteriorates. Therefore, high linearity 
of the ampli?er or the like is demanded to minimiZe distor 
tion. HoWever, it is necessary to increase the ampli?er 
current in order to improve the linearity of the ampli?er. This 
increases poWer consumption, and transmission poWer, too. 
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[0009] Thus, the radio circuit using the HSDPA system is 
required to perform the transmission control being compat 
ible to respective signal conditions according to the trans 
mission mode. Therefore, its transmission signal poWer 
varies according to the transmission mode. Further, in the 
case of the HSDPA system, also, signal conditions dilfer 
greatly betWeen an audio communication mode and a high 
speed data communication mode. Accordingly, it is neces 
sary for the portable terminal to alWays control the trans 
mission signal poWer into the optimum state When using a 
plurality of the transmission modes according to the signal 
conditions during communication. 

[0010] Furthermore, a transmission circuit having such a 
plurality of transmission modes is required to minimiZe a 
relative transmission poWer error as small as possible among 
respective transmission modes, and to perform the transmis 
sion poWer adjustment in a short time, on the occasion of 
performing its transmission poWer adjustment. 
[0011] A transmission poWer adjustment method conven 
tionally carried out in the transmission circuit With a plu 
rality of the transmission modes optimiZes adjustment of the 
transmission poWer in respective transmission modes indi 
vidually. Therefore, the radio transmitter having a large 
number of transmission modes cannot avoid increase of 
transmission poWer adjustment time. 

[0012] Japanese Patent Application Laid-Open No. 2000 
101456 (Document 1) has disclosed a radio transmission 
device provided With a ?rst detection part and a second 
detection part at an automatic level control (ALC) part 
performing transmission poWer adjustment. The radio trans 
mission device performs an ALC operation by obtaining a 
detection voltage from the ?rst detection part at the time of 
loW-output mode, and by obtaining a detection voltage from 
the second detection part at the time of high-output mode. 
The radio transmission device of the Document 1, thus, 
prevents breakdoWn of a detection diode on one hand, and 
suf?ciently increases a level difference of transmission out 
put in respective modes and attempts to reduce poWer 
consumption on the other hand. 

[0013] HoWever, the radio transmission device of the 
Document 1 increases the circuit siZe When the number of 
the transmission modes is large. 

[0014] Further, Japanese Patent Application Laid-Open 
No. 2004-072556 (Document 2) has disclosed a transmitter 
and transmission poWer controlling method capable of sta 
biliZing transmission poWer by compensating a change in 
diode detection ef?ciency due to temperature. The transmit 
ter supplies a direct current bias voltage to a detection diode 
of the detection circuit to perform detection of the transmis 
sion signal, and measures and stores the detection output 
voltage. Further, the transmitter determines a difference 
betWeen a stored detection output voltage and a current 
detection output voltage, and controls the gain of poWer 
control in a gain control circuit based on this difference 
signal. Thus, the transmitter of the Document 2 compensates 
a change in diode detection ef?ciency due to temperature to 
stabiliZe the transmission poWer. 

[0015] HoWever, since also the technology described in 
the Document 2, When the number of the transmission 
modes is large, generates control signals for each transmis 
sion poWer corresponding to each transmission mode, con 
trol becomes complicated and it takes much time for trans 
mission poWer adjustment. 
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[0016] Furthermore, Japanese Patent Application Laid 
Open No. 2004-235966 (Document 3) has disclosed a radio 
transmission apparatus in Which constitution of a transmis 
sion poWer control part is simpli?ed to reduce a mounting 
area. The radio transmission apparatus detects, at the time of 
transmission poWer adjustment mode, a transmission poWer 
level by receiving the transmission poWer at a receiving part 
to determine a control voltage of a variable gain ampli?er 
circuit based on the detected level, and stores the control 
voltage into a memory. Then, the radio transmission appa 
ratus optimiZes, at the time of transmission mode, the 
transmission poWer by controlling the gain of the variable 
gain ampli?er circuit by use of the stored control voltage. 
Since also the technology described in the Document 3, 
When the number of the transmission modes is large, gen 
erates control voltages for each transmission poWer corre 
sponding to each mode, control becomes complicated and it 
takes much time for transmission poWer adjustment. 

SUMMARY OF THE INVENTION 

[0017] A ?rst exemplary feature of the present invention 
provides, in a radio transmitter having a plurality of trans 
mission modes, a radio transmitter quickly reducing a rela 
tive transmission poWer error among respective transmis 
sion modes With simple device constitution, Without 
necessitating complicated control. 

[0018] According to the ?rst exemplary aspect of the 
present invention, there is provided a radio transmitter 
outputting transmission signals by changing transmission 
modes. The transmitter includes a detection unit and a 
processing unit. The processing unit includes a three poWer 
adjustment modes. A ?rst adjustment mode stores a detec 
tion result When the transmission poWer is so adjusted that, 
in any one of the transmission modes, an error betWeen a 
transmission power In and a prescribed transmission poWer 
becomes minimized. a second adjustment mode stores a 
detection result, in other transmission modes When a differ 
ence betWeen a detection result at a time When the trans 
mission poWer is adjusted and a detection result stored at 
said any one of the transmission modes converges. A third 
adjustment mode performs feedback control such that, in a 
desired transmission mode, an error is minimized betWeen a 
current detection result and a detection result stored When 
said ?rst and second poWer adjustment mode. 

[0019] The ?rst exemplary aspect of the invention per 
forms transmission poWer adjustment by use of a transmis 
sion poWer measuring instrument taking much time only on 
a speci?ed transmission mode 1. Transmission poWer adjust 
ment of transmission modes other than the transmission 
mode 1 is performed Without using the measuring instru 
ment. Since the ?rst exemplary aspect of the invention 
executes the transmission poWer adjustment requiring com 
plicated control With speci?c one transmission mode lim 
ited, this aspect executes the poWer adjustment control 
quickly, even though the radio communication apparatus has 
many transmission modes. On this occasion, in other trans 
mission modes, executed is an adjustment method of elimi 
nating a relative difference betWeen the speci?c mode and 
the other modes based on the APC detection result of the 
case of the speci?c transmission mode, therefore, it is 
possible to reduce a relative error among respective trans 
mission modes. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] The above and other objects, features, aspects and 
advantages of the present invention Will become apparent 
from the folloWing detailed description When taken With the 
accompanying draWings in Which: 

[0021] FIG. 1 is a block diagram shoWing constitution of 
a portable terminal equipment to be a ?rst embodiment of 
the present invention; 

[0022] FIG. 2 is a diagram shoWing a state of generation 
of a burst transmission signal composed of a plurality of 
transmission modes; 

[0023] FIG. 3 is a diagram shoWing a transmission output 
for each transmission mode in the burst transmission signal; 

[0024] FIG. 4 is a How chart shoWing transmission poWer 
adjustment processing procedure in the ?rst embodiment; 

[0025] FIG. 5 is a diagram shoWing a condition of the 
transmission poWer at the time of a ?rst stage transmission 
poWer adjustment in the ?rst embodiment; 

[0026] FIG. 6 is a diagram shoWing a condition of the 
transmission poWer at the time of a second stage transmis 
sion poWer adjustment in the ?rst embodiment; and 

[0027] FIG. 7 is a diagram for explaining an adjustment 
method of a transmission poWer frequency characteristic in 
a second embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0028] A radio transmitter of the invention is a radio 
transmitter in Which a transmission unit outputs a transmis 
sion signal of a plurality of transmission modes. The radio 
transmitter includes a detection unit for generating a signal 
of a detection result While detecting the transmission signal, 
and a processing unit for generating a control voltage in 
order to adjust a transmission poWer of the transmission unit 
by performing calculation based on a signal of the detection 
result. In the present invention, in any one of the transmis 
sion modes (speci?c transmission mode), performed is a 
transmission poWer adjustment, Which is so performed that 
an error betWeen the transmission poWer measured With a 
transmission poWer measuring instrument and a prescribed 
transmission poWer becomes not more than a prescribed 
value. The radio transmitter of the present invention stores 
therein an APC detection result voltage value to be a ?nal 
adjustment result at this one transmission mode. 

[0029] The radio transmitter, in the transmission modes 
other than the speci?c transmission mode, feedback-controls 
such that a difference betWeen an APC detection result 
voltage value at a time When the transmission poWer is 
adjusted in respective modes and a detection result voltage 
value stored at the speci?c transmission mode falls Within a 
prescribed range. The radio transmitter thus carries out the 
transmission poWer adjustment, and stores therein the APC 
detection result voltage value at a time When this adjustment 
converges. 

[0030] After the transmission poWer adjustment termina 
tion of respective transmission modes, in an arbitrary trans 
mission mode, the radio transmitter causes a processing unit 
to execute feedback control such that the error betWeen a 
current voltage value of the APC detection result and the 



US 2006/0140145 A1 

voltage value of the APC detection result stored at the time 
of the transmission power adjustment termination becomes 
not more than predetermined value, While adjusting the 
transmission poWer in each transmission, Whereby this 
makes it possible to recreate a transmission poWer state at 
the time of the transmission poWer adjustment termination in 
respective transmission modes. 

Embodiment 1 

[0031] FIG. 1 is a block diagram showing constitution of 
a portable terminal equipment to be a ?rst embodiment of 
the present invention, 

[0032] FIG. 2 is a diagram shoWing a state of generation 
of a burst transmission signal composed of a plurality of 
transmission modes, 

[0033] FIG. 3 is a diagram shoWing a transmission output 
for each transmission mode in the burst transmission signal, 

[0034] FIG. 4 is a How chart shoWing transmission poWer 
adjustment processing procedure in the ?rst embodiment, 

[0035] FIG. 5 is a diagram shoWing a condition of the 
transmission poWer at the time of a ?rst stage transmission 
poWer adjustment in the equipment of the ?rst embodiment, 

[0036] FIG. 6 is a diagram shoWing a condition of the 
transmission poWer at the time of a second stage transmis 
sion poWer adjustment in the equipment of the ?rst embodi 
ment. 

[0037] The portable terminal equipment 1 of this embodi 
ment, as shoWn in FIG. 1, includes: an antenna (ANT) 11; 
a duplexer (DUP) 12; a transmission unit 13; a reception unit 
14; a voltage controlled oscillation circuit (V CO) 15; a base 
band unit 16; a central processing unit (CPU) 17; an auto 
matic poWer control (APC) detection circuit 18; and a 
transmission output sWitching unit 19. 

[0038] Further, the transmission unit 13 includes: a 
quadrature modulating circuit unit (hereinafter referred to as 
a mixer) 131; an excitation ampli?er (hereinafter referred to 
as DRV) 132; a band pass ?lter (BPF) 133; and a poWer 
ampli?er (PA) 134. 

[0039] In FIG. 1, the antenna unit 11 performs transmis 
sion/reception of a radio frequency (hereinafter referred to 
as “RF”) signal by the radio Waves to/from the base station 
not illustrated in the draWings. The duplexer 12 supplies a 
transmission RF signal from the transmission unit 13 to the 
ANT unit 11, supplies a reception RF signal from the 
antenna unit 11 to the reception unit 14, and performs 
elimination of unnecessary Waves. The transmission unit 13 
converts a base band signal (composed of I signal and Q 
signal) from the base band unit 16 into the transmission RF 
signal in accordance With a variable carrier frequency signal 
from the VCO unit 15, variably ampli?es the RF signal in 
accordance With the AGC (Automatic Gain Control) signal 
from the CPU 17, ampli?es the RF signal to required poWer 
level corresponding to the transmission mode, and supplies 
the RF signal to the duplexer 12. The reception unit 14, 
selects a signal of a required band from the reception RF 
signals from the duplexer 12 to amplify, and then, converts 
the ampli?ed signal into the base band signal composed of 
the IQ signals to supply the converted base band signal to the 
base band unit 16. 
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[0040] The VCO 15 supplies the carrier frequency signal 
in accordance With the transmission frequency band to the 
transmission unit 13. The base band unit 16 converts the 
transmission data such as an audio and video into the base 
band signal composed of the I signal and Q signal to supply 
the base band signal to the transmission unit 13, and 
generates reception data such as an audio and video from the 
base band signal supplied from the reception unit 14. 

[0041] The CPU 17 controls the entire operation of the 
portable terminal equipment 1, and performs control for 
adjusting the transmission poWer to a prescribed value in 
accordance With the transmission mode and the transmission 
frequency. 
[0042] The APC circuit 18 detects the transmission RF 
signal to supply the voltage depending on the RF poWer 
level to the CPU 17. The transmission output sWitching unit 
19 connects the DUP 12 to the ANT 11 at a time When the 
portable terminal equipment 1 is used, and the DUP 12 to the 
external transmission poWer measuring instrument 2 at a 
time When the transmission poWer is adjusted according to 
the sWitching operation. 

[0043] The mixer 131, in the transmission unit 13, quadra 
ture-modulates the I signal and Q signal from the base band 
unit 16 depending on the carrier frequency signal supplied 
from the VCO 15. Further, the mixer 131 up-converts the 
modulation signal into the desired frequency to generate the 
transmission RF signal. The DRV 132 ampli?es the trans 
mission RF signal output from the mixer 131, and varies the 
gains at the time of ampli?cation according to the AGC 
signal from the CPU 17. The BPF 133 composed of a 
bandpass ?lter eliminates unnecessary Waves from the out 
put of the DRV 132, and then supplies the DRV 132 output 
to the PA 134. The PA 134 ampli?es the output signal of the 
BPF 133 to a required poWer level, and supplies it to the 
duplexer 12. 

[0044] The mixer 131, the DRV 132 and the PA 134 sWitch 
a source current or a source voltage to the optimum opera 
tion condition according to the mode sWitching signal from 
the CPU 17, corresponding to the respective transmission 
modes, in order to improve the distortion characteristics, for 
example. 
[0045] Hereinafter, there Will be explained a transmission 
poWer adjustment method of the present embodiment With 
reference to FIGS. 1 to 6. In addition, in the folloWing 
description, although there Will be explained about the case 
of three transmission modes, the number of transmission 
modes may be arbitrarily plural. 

[0046] In the transmitter of this embodiment, in the case of 
performing adjustment of the transmission poWer, the output 
of the duplexer 12 is connected to the transmission poWer 
measuring instrument 2 While operating the transmission 
poWer sWitching unit 9. As the transmission poWer measur 
ing instrument 2, for instance, an RF poWer measuring 
instrument 2 constituted of a spectrum analyZer can be used. 
The RF poWer measuring instrument 2 is provided With a 
load With the same impedance as the ANT 11, and has a 
function of displaying visibly the RF voltage Waveform 
generated in the load. 

[0047] Further, a personal computer (hereinafter, referred 
to as PC for short) 3 causes the CPU 17 to operate the Digital 
Base Band (DBB) function in the CPU 17, by giving 
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instructions to the CPU 17, whereby the PC 3 controls the 
signals of respective transmission modes so as to transmit 
the signals in a burst state, While sequentially switching the 
transmission modes 1, 2 and 3 in this order at a constant time 
interval based on the program prepared beforehand. At the 
same time, the CPU 17 controls the transmission output in 
each transmission mode, by outputting the mode sWitching 
signal and controlling the AGC voltage to the mixer 131, the 
DRV 132 and the PA 134. 

[0048] FIGS. 2 to 3 illustrate an output state of the 
transmission signal in the case of this embodiment Where 
time is indicated using a horizontal axis, and the transmis 
sion poWer is indicated using a vertical axis. In the case that 
there are three transmission modes, sWitching of the trans 
mission modes 1, 2 and 3 is performed at a constant period 
in this order so as to sequentially perform transmission at a 
constant time interval (for instance t1=t2=t3=l0 ms) in each 
transmission mode. As a result, the transmission unit repeat 
edly outputs the burst signal as shoWn in FIG. 2. 

[0049] The transmission poWer measuring instrument 2 
displays the respective burst signal Waveforms by superim 
posing them on the same position, With a rise of the burst 
signal as a trigger. That is, since the transmission poWer 
measuring instrument 2, as shoWn in FIG. 3, displays the 
Waveforms of the burst signals, the operator is capable of 
observing each level of the transmission poWers P1, P2 and 
P3 corresponding to the transmission modes 1, 2 and 3. 

[0050] A transmission poWer adjustment by use of the 
transmission poWer measuring instrument 2 is performed 
only in a phase of the transmission mode 1 in the burst 
signal, and the transmission poWer adjustment in the phases 
of the transmission modes 2 and 3 is performed by utiliZing 
the APC function in a transmission circuit Without using the 
transmission poWer measuring instrument 2. 

[0051] In the transmission mode 1, the transmission poWer 
is so adjusted that the transmission poWer is Within the range 
of a prescribed error value by varying the AGC voltage 
output from the CPU 17 based on instructions from the PC 
3, While measuring the transmission poWer With the trans 
mission poWer measuring instrument 2, and the APC detec 
tion voltage from the APC circuit 18 at that time is stored in 
the CPU 17. 

[0052] In the transmission modes 2 and 3, the CPU 17 
performs a feedback control of varying the AGC voltage 
value supplied to the transmission unit 13 so as to reduce an 
error While comparing the APC detection voltage of the 
transmission mode 1 and the APC detection voltage in the 
transmission modes 2 and 3, Whereby the CPU 17 performs 
adjustment such that the transmission level of the transmis 
sion modes 2 and 3 converges Within the range of the 
prescribed error value as compared to the transmission level 
in the case of the transmission mode 1, and the CPU 17 
stores therein the APC detection voltage from the APC 
circuit 18 at that time. 

[0053] The portable terminal equipment of this embodi 
ment performs the transmission poWer adjustment in accor 
dance With the How chart shoWn in FIG. 4. In addition, in 
the folloWing description, standard values of the transmis 
sion poWers P1, P2 and P3 of the respective transmission 
modes 1, 2 and 3 should be equal (P1=P2=P3). 

[0054] First, the transmission poWer adjustment of a stage 
1 is performed using the transmission poWer measuring 
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instrument 2. On this occasion, the CPU 17 supplies an AGC 
voltage initial value corresponding to a target transmission 
poWer P to the transmission unit 13 With the state that the IQ 
signals sent to the transmission unit 13 from the base band 
unit 16 are set to predetermined data modulation signals, and 
the transmission frequency (for instance, center frequency of 
transmission frequency band) in each transmission mode 
should be constant. 

[0055] With this state, obtained is a measured value of the 
transmission poWer P1 in the transmission poWer measuring 
instrument 2, and the CPU 17 then reads therein the APC 
detection voltage value (STEP S1). A STEP S2 judges 
Whether or not the measured value of the transmission poWer 
P1 of the transmission mode 1 is not more than a prescribed 
error value Err1 With respect to the target transmission 
poWer P. When this judgment result is “NO”, processing of 
the CPU proceeds to STEP S3, and the CPU varies the AGC 
voltage value to modify the transmission poWer P1, then the 
processing of the CPU returns to STEP S1. 

[0056] By performing such transmission poWer adjust 
ment repeatedly, When the error betWeen the transmission 
poWer measured value P1 of the transmission poWer mea 
suring instrument 2 and the target transmission poWer P 
becomes not more than the prescribed error value Err1, the 
CPU terminates the transmission poWer adjustment of the 
transmission mode 1, and stores therein the APC detection 
voltage value p1 at that time. The stored value is used as an 
initial value of the AGC voltage value for the transmission 
poWer control at a time When actual data transmission is 
performed. 

[0057] In the adjustment stage 1, as shoWn in FIG. 3, the 
transmission poWer measuring instrument 2 indicates, When 
the transmission poWer P1 becomes a desired value, a 
marker A at the position of P1 on the burst Waveform of the 
transmission poWer measuring instrument 2. Instructions are 
given to the CPU 17 via the PC 3 due to this marker 
function. Based on the instructions, the CPU 17 reads the 
APC detection voltage value and the AGC voltage value 
corresponding to the transmission poWer P1 to store the 
values therein. 

[0058] When the measured value of the transmission 
poWer P1 in the transmission mode 1 becomes not more than 
the prescribed error value Err1 With respect to the target 
transmission poWer P, the processing of the CPU proceeds to 
STEP S4, an adjustment of the second stage, that is, the 
adjustment of the transmission mode 2 and transmission 
mode 3 is started. 

[0059] In the adjustment stage 2, the CPU 17 performs 
controls such as transmission poWer determination, fre 
quency determination, and timing synchronization While 
using an automatic loop depending on the Digital Base Band 
(DBB function). 
[0060] The CPU 17 calculates the AGC voltage value 
according to the APC detection voltage values p2 and p3 
obtained in the transmission modes 2 and 3, With the APC 
detection voltage value p1 obtained by the adjustment of the 
adjustment stage 1 as the basis, and performs a setting of the 
transmission poWers P2 and P3 depending on the AGC 
voltage. Therefore, in the adjustment stage 2, the CPU 17 
does not perform the adjustment using the transmission 
poWer measuring instrument 2. 
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[0061] In the transmission modes 2 and 3, the CPU 17 sets 
timing While using the DBB function based on instructions 
of the PC 3. Then, the CPU 17, in STEP S4 of FIG. 4, 
detects the APC detection voltage values p2 and p3 at the 
time of the transmission modes 2 and 3. Then, an error 
betWeen the transmission poWers P2 and P3 represented by 
the APC detection voltages p2 and p3 and the transmission 
poWer P1 represented by the APC detection voltage p1 of the 
transmission mode 1 stored at the adjustment stage 1 is 
judged Whether or not to be smaller than a prescribed error 
value Err2. When the judgment result is “NO”, processing of 
the CPU 17 proceeds to STEP S5. 

[0062] In the STEP S5, the CPU 17 varies the AGC 
voltage according to control volume calculated from the 
magnitude di?‘erence betWeen the APC detection voltage 
values p2 and p3 and the APC detection voltage value p1. 
Then, the CPU 17, in STEP S6, reads the APC detection 
voltage value corresponding to the AGC voltage changed. 
After that, an operation of the CPU 17 returns to the STEP 
S4. 

[0063] Such processing is performed repeatedly, and When 
the error betWeen the transmission poWers P2 and P3 and the 
transmission poWer P1 becomes smaller than the prescribed 
error value Err2, the CPU 17 terminates the transmission 
poWer adjustment of the transmission modes 2 and 3. The 
CPU 17 then stores the APC voltage value at that time, and 
further, respectively stores the AGC voltage value as an 
initial value. 

[0064] After completion of the transmission poWer adjust 
ment, the operator removes the transmission poWer measur 
ing instrument 2, and ?xes a connection of the transmission 
output sWitching unit 19 to the side of the ANT unit 11. 

[0065] Hereinafter, by referring to FIGS. 5 and 6, there 
Will be described variation of transmission poWer at the time 
of the transmission poWer adjustment. 

[0066] FIGS. 5 and 6 represent time by using a horizontal 
axis, and the transmission poWer by using a vertical axis. 
FIGS. 5 and 6 represent the error against the target trans 
mission poWer P in the transmission modes 1, 2 and 3 by 
using absolute errors Ea1, Ea2 and Ea3, and represent the 
relative errors of the transmission poWers P2 and P3 of the 
transmission modes 2 and 3 against the transmission poWer 
P1 in the transmission mode 1 by using Er2 and Er3 
respectively. 
[0067] FIG. 5 shoWs a state of the transmission poWer in 
the adjustment stage 1. The adjustment in the adjustment 
stage 1 is adjustment for causing the absolute error of the 
transmission poWer P1 of the transmission mode 1 to 
converge, and the adjustment is performed repeatedly until 
the error Ea1 of the transmission poWer P1 becomes not 
more than Err1. Concerning the transmission poWers P2, and 
P3 corresponding to the transmission modes 2 and 3, a 
feedback control function of the CPU 17 performs trans 
mission poWer setting based on the APC voltage value and 
the AGC voltage initial value stored beforehand. HoWever, 
since the objective of the adjustment stage 1 is not to cause 
the transmission poWers of the transmission modes 2 and 3 
to converge to not more than the prescribed error value Err1, 
the transmission poWer adjustment for the convergence is 
not performed. 

[0068] FIG. 6 shoWs a state of the transmission poWer in 
the adjustment stage 2. At this time, the transmission poWer 
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P1 of the transmission mode 1 already satis?es the condi 
tions of Ea1<Err1, therefore, the adjustment of the trans 
mission poWer P1 is not performed. 

[0069] The adjustment of the transmission modes 2 and 3 
is performed using the APC detection voltage values corre 
sponding to the transmission poWers P2 and P3 and the APC 
detection voltage value against the transmission poWer P1. 
An objective of the adjustment of the transmission modes 2 
and 3 is to cause the errors against the transmission poWer 
P2 and the transmission poWer P, and the error of P3 against 
the transmission poWer P1 to converge to not more than the 
prescribed error value Err2, and not more than Err3, respec 
tively. 
[0070] When relative errors Er2 and Er3 of the transmis 
sion poWers P2 and P3 of the transmission modes 2 and 3 
against the transmission poWer P1 are Er2>Err2, Er3>Err2, 
the CPU 17 calculates control volume of the AGC voltage 
corresponding to the errors of the respective cases, and 
performs control varying the transmission poWer value 
While executing feedback of the AGC voltage modi?ed 
depending on the control volume to the transmission unit 13. 
That is, the CPU 17 repeatedly executes the STEPs S4, S5 
and S6 until the relative errors Er2 and Er3 of the transmis 
sion poWers P2 and P3 against the transmission poWer P1 
become Er2<Err2, Er3<Err2. When the transmission poWers 
P2 and P3 become Er2<Err2, Er3<Err2 respectively, the 
CPU 17 terminates the transmission poWer adjustment of the 
adjustment stage 2. 
[0071] The portable terminal equipment 1 is capable of 
recreating the transmission poWer state identical to that at 
the time of termination of the initial transmission poWer 
adjustment. After termination of the transmission poWer 
adjustment stage 2, the CPU 17 performs the feedback 
control so that a current APC voltage value becomes the 
APC voltage value stored at the time of termination of the 
transmission poWer adjustment of the respective transmis 
sion modes according to instructions of the transmission 
mode. 

[0072] Needless to say, on this occasion, the next conver 
gence of the feedback control Will be capable of being 
performed quickly, When the transmission of the same 
transmission mode is performed, by storing the AGC voltage 
values of the respective transmission modes as the initial 
values While being reWritten to the voltage values at the time 
the feedback control of the transmission poWer converges. 

[0073] Thus, the portable terminal equipment of this 
embodiment executes the transmission poWer adjustment by 
use of the transmission poWer measuring instrument 2 taking 
much time only in the transmission mode 1, and executes the 
transmission poWer adjustment of the transmission modes 2 
and 3 Without using the measuring instrument. For this 
reason, concerning the transmission modes other than the 
transmission mode 1, the portable terminal equipment of this 
embodiment is capable of performing adjustment relatively 
quickly as compared to the case of the transmission mode 1 
requiring a complicated control. On this occasion, in the 
transmission modes 2 and 3, it is possible to reduce the 
relative error among the respective transmission modes, 
because employed is an adjustment method of eliminating 
the di?‘erence betWeen the case of the transmission mode 1 
and the cases of the transmission modes 2, and 3 based on 
the APC detection result in the case of the transmission 
mode 1. 
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Embodiment 2 

[0074] In the above described embodiment (hereinafter 
referred to as the ?rst embodiment), illustrated is the 
example of the case in Which the portable terminal equip 
ment adjusts the transmission poWer in each transmission 
mode. However, in the case that a transmission poWer 
frequency characteristic in a transmission frequency band 
differs in each transmission mode, it is necessary for a 
portable terminal equipment to equaliZe the transmission 
poWer frequency characteristic in each transmission mode. 

[0075] Consequently, for example, even though, in the 
frequency of the adjustment point, the transmission poWer is 
equaliZed in respective transmission modes by the transmis 
sion poWer adjustment shoWn in the ?rst embodiment, if the 
transmission poWer at another frequency has a different 
characteristic in each transmission mode, to correct such a 
difference for each frequency becomes necessary. 

[0076] In addition, in the following description, a relation 
ship betWeen a transmission poWer value and an APC 
detection voltage value should be identical in the respective 
transmission modes. 

[0077] Also, the adjustment of the case of this embodi 
ment, like the case of the ?rst embodiment, it is possible to 
perform the adjustment based on a program prepared before 
hand by operating a DBB function in the CPU 17 While 
giving instructions to the CPU 17 from the PC 3. 

[0078] FIG. 7 illustrates an adjustment method of the 
transmission poWer frequency characteristics in the case of 
this embodiment, and exempli?es APC detection voltage 
characteristics of the transmission modes 1, 2, and 3 by 
using a solid line, a broken line and a chain line respectively. 

[0079] In FIG. 7, illustrated is the case that the APC 
detection voltage values When the transmission frequency is 
at three points of the loWer end “H” (1920 MHZ), the center 
position “fc” (1950 MHZ) and the upper end “fh” (1980 
MHZ) of the transmission frequency band of the case of, for 
instance, W-CDMA system, are (p1l, p1c, p1h), (p2l, p2c, 
p2h) and (p3l, p3c, p3h) in the case of the transmission 
modes 1, 2 and 3 respectively. In FIG. 7, in the position “fc” 
to be the transmission poWer adjustment point, due to the 
transmission poWer adjustment illustrated in the ?rst 
embodiment, the APC detection voltages coincide in the 
respective transmission modes, hoWever, the APC detection 
voltages have different values in the other frequencies “H” 
and “fh”. 

[0080] In the adjustment stage 1, performed is the adjust 
ment of the transmission poWer frequency characteristics 
Within the transmission frequency band in anyone of the 
transmission modes While using the transmission poWer 
measuring instrument 2. On this occasion, the IQ signals 
sent to the transmission unit 13 from the base band unit 16 
are set to certain constant data modulation signals. 

[0081] FIG. 7, concerning the transmission mode 1, 
shoWs a result in Which the transmission poWer adjustment 
is performed While varying the transmission frequency. FIG. 
7, in the transmission mode 1, shoWs a result in Which the 
error betWeen the transmission poWer p11 at the loWer end 
“H” of the transmission frequency band and the transmission 
poWer p10 of the center position “fc” of the transmission 
band is adjusted not more than the prescribed error value. 
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Further, FIG. 7 shoWs a result in Which the error between 
p10 and the transmission poWer p1h at the upper end “fh” of 
the transmission frequency band is adjusted so as to become 
not more than the prescribed error value. 

[0082] The CPU 17 stores therein the APC detection 
voltage values p1! and p1h in the respective frequencies at 
the time of adjustment termination, and terminates the 
adjustment stage 1 in the present embodiment. 

[0083] In the adjustment stage 2, the present embodiment 
performs the adjustment of the transmission poWer fre 
quency characteristics betWeen different transmission 
modes. In this case, the CPU 17, based on the instructions 
of the PC 3, performs the transmission poWer adjustment of 
the transmission modes 2 and 3, With the frequency char 
acteristics in the case of the transmission mode 1 in Which 
the adjustment of the transmission frequency characteristics 
ends at the adjustment stage 1 as the basis. The CPU 17, in 
the respective transmission modes 2 and 3, performs the 
transmission poWer adjustment in the loWer end “H” and the 
upper end “fh” of the transmission frequency band. That is, 
the CPU 17 performs the adjustment in Which the APC 
detection voltages (p2l, p2h), (p3l, p3h) of the transmission 
modes 2 and 3 at the loWer end “H” and the upper end “fh” 
of the transmission frequency band are corrected so as to fall 
Within the prescribed error value as compared to the APC 
detection voltage (p1l, p1h) in the transmission mode 1. 

[0084] Then, at the time of the adjustment termination, the 
CPU 17 stores the APC detection voltage values (p2l, p2h), 
(p2l, p2h) in the respective frequencies. 

[0085] The portable terminal equipment 1, after adjust 
ment termination of the transmission poWer frequency char 
acteristics, is capable of recreating the same transmission 
poWer state as that at the time of adjustment termination of 
the initial transmission poWer frequency characteristics 
depending on the fact that the CPU 17 performs the feedback 
control so as to have the APC voltage value stored With 
respect to the respective transmission modes in the respec 
tive transmission frequencies according to the instructions of 
the transmission modes. 

[0086] On this occasion, When the transmission frequency 
is different from the frequency subjected to the adjustment 
of the transmission poWer frequency characteristics, it is 
possible to obtain the APC voltage value against the fre 
quency by performing linear interpolation according to the 
difference of the frequency, While employing the stored APC 
voltage value in terms of the frequency of the adjustment 
point of the transmission poWer frequency characteristics of 
the both upper and loWer sides of the transmission fre 
quency. 

[0087] Thus, the portable terminal equipment of this 
embodiment adjusts the transmission poWer frequency char 
acteristics in any one of the transmission modes so as to 
become not more than the prescribed error value in the 
transmission frequency band, and after that, the transmission 
poWer frequency characteristics of the other transmission 
modes are adjusted in such a Way that, With the frequency 
characteristics of the adjusted transmission mode as the 
basis, the error betWeen the transmission poWer frequency 
characteristics of the other transmission modes and the 
frequency characteristics of the adjusted transmission mode 
becomes not more than the prescribed error value, therefore, 
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it is possible to perform quickly the adjustment of the 
transmission power frequency characteristics. 

[0088] As above, there are described the embodiments of 
this invention in detail With reference to the drawings. The 
speci?c constitution is not limited to the embodiments. The 
present invention includes modi?cations of design or the 
like not departing from the gist of this invention. For 
instance, application of the present invention is not limited 
to the portable terminal equipment, and it is possible to 
apply to any radio transmission equipment if it has a 
plurality of the transmission modes. Further, in the respec 
tive embodiments, sWitching of the transmission mode does 
not depend on the control of the CPU 17 based on the DBB 
function, but the PC 3 connected to the external part of the 
portable terminal equipment may execute sWitching of the 
transmission mode With direct control thereof. 

[0089] Furthermore, in the case of the ?rst embodiment, 
the frequency at Which the transmission poWer adjustment is 
performed is not limited to the center of the transmission 
frequency band, but it may be another position (for instance, 
loW frequency end or high frequency end of the transmission 
frequency band). 
[0090] While this invention has been described in connec 
tion With certain exemplary embodiments, it is to be under 
stood that the subject matter encompassed by Way of this 
invention is not be limited to those speci?c embodiments. 
On the contrary, it is intended for the subject matter of the 
invention to include all altematives, modi?cations and 
equivalents as can be included With the sprit and scope of the 
folloWing claims. Further, the inventor’ s intent is to retain all 
equivalents even if the claims are amended during prosecu 
tion. 

What is claimed is: 
1. A radio transmitter outputting transmission signals of a 

plurality of transmission modes, comprising: 

a detection unit Which generates a signal of a detection 
result by APC detection of said transmission signal; and 

a processing unit Which generates a control voltage for 
adjusting a transmission poWer of said transmission 
signal based on the signal of said detection result, 

Wherein said processing unit includes: 

a ?rst poWer adjustment mode for storing a detection 
result When the transmission poWer is so adjusted that, 
in any one of the transmission modes, an error betWeen 
a transmission poWer measured With a transmission 
poWer measuring instrument connected temporarily to 
said radio transmitter and a prescribed transmission 
poWer becomes not more than a prescribed value; 

a second poWer adjustment mode for storing a detection 
result, in other transmission modes, When a difference 
betWeen a detection result at a time When the transmis 
sion poWer is adjusted and a detection result stored at 
said any one of the transmission modes converges by 
performing feedback control such that the error falls 
Within the prescribed range; and 

a third poWer adjustment mode for performing feedback 
control such that, in a desired transmission mode, an 
error betWeen a current detection result and a detection 

result stored When said ?rst poWer adjustment mode is 
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terminated or said second poWer adjustment mode is 
terminated becomes not more than a predetermined 
value. 

2. The radio transmitter according to claim 1, Wherein said 
radio transmitter executes setting of said transmission mode 
based on a program belonging to said processing unit. 

3. The radio transmitter according to claim 1, Wherein said 
radio transmitter executes setting of said transmission mode 
depending on transmission mode sWitching control instruc 
tions from exterior. 

4. A radio transmitter outputting transmission signals of a 
plurality of transmission modes, comprising: 

a detection unit for generating a signal of a detection 
result by detecting said transmission signal; and 

a processing unit for generating a control voltage for 
adjusting a transmission poWer based on the signal of 
said detection result, 

Wherein said processing unit comprises: 

a ?rst poWer adjustment mode for storing a detection 
result for each transmission frequency When the trans 
mission poWer is so adjusted that, in any one of the 
transmission modes, an error betWeen the transmission 
poWer measured With a transmission poWer measuring 
instrument connected temporarily to said radio trans 
mitter and a prescribed transmission poWer becomes 
not more than a prescribed value in a transmission 

frequency band; 

a second poWer adjustment mode for correcting and 
storing such that, in a corresponding frequency, an error 
betWeen a detection result in a transmission frequency 
band and a detection result stored at said any one of the 
transmission modes becomes not more than a pre 
scribed value, in other transmission modes; and 

a third poWer adjustment mode for performing feedback 
control such that, according to assignments of a trans 
mission mode and a transmission frequency, an error 
betWeen a current detection result and a detection result 
stored at said ?rst poWer adjustment mode or said 
second poWer adjustment mode becomes not more than 
a predetermined value. 

5. A transmission poWer adjustment method of a radio 
transmitter outputting a transmission signal of a plurality of 
transmission modes, comprising the steps of: 

storing a detection result by the APC detection of the 
transmission signal When a transmission poWer is so 
adjusted that, in any one of the transmission modes, an 
error betWeen the transmission poWer measured With a 
transmission poWer measuring instrument connected 
temporarily to said radio transmitter and a prescribed 
transmission poWer becomes not more than a pre 
scribed value, as a ?rst adjustment step; 

performing a feedback control such that an error betWeen 
a detection result at a time When the transmission 
poWer is adjusted in other transmission modes and a 
detection result stored at said one of the transmission 
modes becomes not more than a prescribed value, and 
storing a detection result at a time When the error 
converges depending upon the feedback control, as a 
second adjustment step; and 
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performing a feedback control such that, at the time of 
transmission, an error betWeen a detection result 
obtained by adjusting the transmission poWer and a 
detection result stored at said ?rst adjustment step or 
said second adjustment step becomes not more than a 
predetermined value in an arbitrary transmission mode. 

6. The transmission poWer adjustment method of the radio 
transmitter according to claim 5, Wherein said method 
carries out the transmission poWer adjustment of said 
respective transmission modes under a determined modula 
tion signal input state and a predetermined transmission 
frequency state. 

7. The transmission poWer adjustment method of the radio 
transmitter according to claim 5, Wherein said predeter 
mined transmission frequency state is a frequency state of 
center of a transmission frequency band. 

8. A transmission poWer adjustment method of a radio 
transmitter outputting a transmission signal of a plurality of 
transmission modes, comprising the steps of: 

storing a detection result by APC detection for each 
transmission frequency When a transmission poWer is 
so adjusted that, in any one of the transmission modes, 
an error betWeen the transmission poWer measured With 
a transmission poWer measuring instrument connected 
temporarily to said radio transmitter and a prescribed 
transmission poWer becomes not more than a pre 
scribed value in a transmission frequency band, as a 
?rst poWer adjustment step; 

storing a detection result, in other transmission modes, 
When an error betWeen a detection result in a transmis 
sion frequency band and a detection result stored at said 
one of the transmission modes is corrected so as to 
become not more than a prescribed value in a corre 
sponding transmission frequency, as a second poWer 
adjustment step; and 

performing a feedback control such that an error betWeen 
a current detection result and a detection result stored 
at said ?rst poWer adjustment mode or second poWer 
adjustment mode becomes not more than a predeter 
mined value by adjusting the transmission poWer, 
according to assignments of a transmission mode and a 
transmission frequency. 

9. The transmission poWer adjustment method of the radio 
transmitter according to claim 8, Wherein said method 
carries out a transmission poWer frequency characteristics 
adjustment of said respective transmission modes under a 
predetermined modulation signal input state and a predeter 
mined transmission frequency state. 

10. The transmission poWer adjustment method of the 
radio transmitter according to claim 8, Wherein the number 
of said other transmission modes is arbitrarily plural. 

11. A recording medium Which stores a program causing 
a computer to operate as a processing unit of a radio 
transmitter outputting a transmission signal of a plurality of 
transmission modes, 
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said program comprising the steps of: 

storing a detection result When a transmission poWer is so 
adjusted that, in any one of the transmission modes, an 
error betWeen a transmission poWer measured With a 
transmission poWer measuring instrument connected 
temporarily to said radio transmitter and a prescribed 
transmission poWer becomes not more than a pre 
scribed value, as a ?rst adjustment step; 

performing a feedback control such that an error betWeen 
a detection result at a time When the transmission 
poWer is adjusted in other transmission modes and a 
detection result stored at said one of the transmission 
modes becomes not more than a prescribed value, and 
storing a detection result at a time When the error 
converges depending upon the feedback control, as a 
second adjustment step; and 

performing a feedback control such that, at a time of 
transmission, an error betWeen a current detection 
result obtained by adjusting the transmission poWer and 
a detection result stored at said ?rst adjustment step or 
said second adjustment step becomes not more than a 
prescribed value in an arbitrary transmission mode. 

12. A recording medium Which stores a program causing 
a computer to operate as a processing unit of a radio 
transmitter outputting a transmission signal of a plurality of 
transmission modes, 

said program comprising the steps of: 

storing a detection result for each transmission frequency 
When a transmission poWer is so adjusted that, in any 
one of the transmission modes, an error betWeen the 
transmission poWer measured With a transmission 
poWer measuring instrument connected temporarily to 
said radio transmitter and a prescribed transmission 
poWer becomes not more than a prescribed value in a 
transmission frequency band, as a ?rst poWer adjust 
ment step; 

storing a detection result, in other transmission modes, 
When an error betWeen a detection result in a transmis 
sion frequency band and a detection result stored at said 
one of the transmission modes is corrected so as to 
become not more than a prescribed value in a corre 
sponding transmission frequency, as a second poWer 
adjustment step; and 

performing a feedback control such that an error betWeen 
a detection result and a detection result stored at said 
?rst poWer adjustment mode or second poWer adjust 
ment mode becomes not more than a predetermined 
value by adjusting the transmission poWer, according to 
assignments of a transmission mode and a transmission 
frequency. 


